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Technical Data
Gun energy: 5.37 M eV
Gra d i ent : 1 1 4  M V / m .
E-b ea m  p a ra m et ers  a t  c h i c a ne ent ra nc e: Em i t nx =  1 .0 8  um ,
A l p h a x =  -0 .78 , B et a x =  3.1  m , Em i t ny =  1 .30  um , A l p h a y =  -1 .78 ,
B et a y =  3.1  m
I ni t i a l  p h a s e: l ea d i ng ed ge o f  b ea m  a t  30  d egrees  f ro m  p h a s e 
o f  z ero  c ro s s i ng.
R M S  l a s er s i z e o n c a t h o d e: 0 .6 9 5 m m  h o r,  0 .6 4 0  m m  v er.
C h a rge: 50  p C
P o p 1 4 : p i x el  s i z e: 2 8 .8  um   ( a l l  el ec t ro n b ea m  p ro f i l es  a re f ro m
p o p 1 4 ) ,  i m a ge s i z e: 6 4 0  X  4 8 0 ,  d i s p ers i o n: 1 .1  m
C a t h o d e p i x .el  s i z e: 1 3.75 um
L i na c  gra d i ent  a p p ro x . 1 1 .8 9  M V / m .
F i na l  m a x  energy: 76 .7 M eV
C h i c a ne a ngl e a t  50  A ,  75 M eV : .2 0 9 7 ra d
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Energy spectrum measurement with chicane off.
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Energy profiles at many L2 phases

L2 phase varying.  Chicane, L3, and L4 off.
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Energy spectrum measurement with chicane on.
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Images from Pop 14 at fixed L2 phase and increasing chicane 
strength.   E nergy  spectru m is modified b y  C S R  in chicane.
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3.0 mm spot, FWHM=3.0 ps 
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1.5 mm spot, FWHM=5.8 ps 

Time profiles v s c a t h od e d ia met er
RF zero-p h a s i n g  d a t a  f rom  M a rc h ,  2 0 0 1  b ef ore g u n  u p g ra d e a n d  l a s er c ros s -

c orrel a t i on  m ea s u rem en t s .
G ra d i en t  ~ 9 5  M V / m ,  c h a rg e =  2 0 0  p C ,  c h i c a n e of f .

S t ru c t u re i s  d u e t o l a s er.   A t  h i g h  c h a rg e d en s i t y  s t ru c t u re s m ea rs  ( a n d  
p u l s e l en g t h en s )  d u e t o s p a c e c h a rg e n ea r c a t h od e.   S p ec u l a t e t h a t  

s t ru c t u re i s  s h i f t ed  f rom  t i m e t o en erg y .



W.S. Graves 2002 Berlin CSR workshop 16

0 0.5 1 1.5 2 2.5
0

100

200

300

400

500

600

Time (ps)

C
ur

re
nt

 (
A

)

File: comp02,  RMS length = 0.471 ps

Single pulse beam 
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Interesting observations
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Two-p u l s e  s t u d i e s

UV laser time profile from cross-
correlation  measu remen t.   

F ou rier-plan e mask  prod u ces tw o 
closely  spaced  pu lses.

E n erg y  d istrib u tion  u sin g  T .  
S mith  meth od .   R 5 6  =  9 . 5  cm,  
u pstream ch irp n ear z ero ( ~ n o 

compression ) .

P eak  spacin g  ~ 6 4  u m.
Head T ai l
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Laser time profiles
Time profiles measured by scanning cross-correlat ion ( difference freq uency generat ion)  
of few  ps U V  cat h ode pulse w it h  1 0 0  fs I R  oscillat or pulse.   Time resolut ion is 2 0 0  fs 

F W H M .   D at a from B .  S h eeh y and H .  L oos.   ~ 5  minut es/ scan.
D ifferent  plot s are for different  mat ch ing angles in B B O  h armonic generat ion cryst al.
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Image of electron beam on pop14.  
H ori z ontal ax i s  i s  ti me.  L as er B B O  
cry s tal d eli berately  d etu ned  to 
prod u ce s tru ctu re.

B u nch  ti me profi le from Y A G  i mage.  
S tru ctu re i s  d u e to las er… ch i cane off.

S treak  camera meas u rement of U V  li gh t.  
H amamats u  F E S C A  5 0 0  s treak  camera w i th  
reflecti v e i npu t opti cs ,  s u b-ps  s y nch ,  and  
w i d e-res pons e cath od e.
M eas u red  F W H M  ti me res olu ti on i s  760 f s
repeti ti v e mod e,  1 . 0 p s s i ngle-s h ot at 8 0 0  
nm,  and  2 . 4  p s s i ngle-s h ot at 2 6 6  nm.
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Next steps…
Tomography:   U s e  e x i s t i n g R F  an d  c hi c an e  t o me as u re  c ompl e t e  2 D  
l on gi t u d i n al  d i s t ri b u t i on  u ps t re am of  c hi c an e .   C u rre n t l y u n d e r t e s t .
I R  s pe c t ru m:  I n s t al l i n g n e w  i n t e rf e rome t e r t o me as u re  C S R  s pe c t ru m.
R F  D e f l e c t or:   W ou l d  prov i d e  u n amb i gu ou s  s i n gl e -s hot  2 D  l on gi t u d i n al  
d i s t ri b u t i on  u ps t re am an d  d ow n s t re am of  c hi c an e .
S i mu l at i on :  C on t i n u e  t o b u i l d  d e t ai l e d  c ompari s on  w i t h e x pe ri me n t .  
B e n c hmark  d i f f e re n t  c od e s  agai n s t  e x pe ri me n t .


